Although an article without references seems naked, such articles are still to be found. Many popular science books, and even editorials in The Lancet (which reflect the views of 'the journal'), lack references. When scientific facts are under discussion the reader is now left not only dependent on the integrity of the writer 5 but also frustrated when attempting to explore the subject further. Even when writing for laymen a scientist should be able to justify factual statements, and this practice characterizes exemplary works such as Stephen Jay Gould's The Mismeasure of Man, 6 in which the text is sparingly yet thoroughly referenced. Admittedly, in certain genres of writing-the recording of anecdotes, 7 narratives, 8 and even hunches 9 -the lack of citations is no drawback and is admissible.
Between the anecdote and the conventionally referenced scientific work is the uneasy amalgam of science with speculation. Examples include some of the work on consciousness 10 and many of Freud's writings, in which references to scientific data are used to support a creative but inherently speculative and possibly rickety edifice.
The amount of referencing necessary to support the structure of the text with appropriate authority is far from clear, and writers take different views. Even in a single multiauthored book, 11 one chapter has 252 citations and another has just 4. Usually it is the editorial architect who determines the structure of the text and how it is buttressed. Moreover, the authority provided by references varies considerably: one text may lean heavily on 'personal communications' and coy citations to 'data on file' held by drug companies; another on hundreds of peer-reviewed references, offered to provide a deep foundation of historical precedents. Perhaps the most remarkable feat of underpinning is an historical paper in which four layers of references have been constructed one upon another. 12 At the least, this all-encompassing approach demonstrates that the writer has been truly industrious, and with luck it will avert subsequent correspondence in the journal about the omission of some key reference (which usually happens to be the work of the complainant).
SELECTION OF REFERENCES: MORE THAN MEETS THE EYE
The references that authors select, and the mode of selection, often seem idiosyncratic and haphazard. For example, I suspect that few clinicians who cite the popular gate control theory of pain 13 will have read the subsequent papers casting doubt on the conclusions and clinical relevance of the concept, [14] [15] [16] [17] or the riposte. 18 As a result, it is only the reference in Science 13 that usually appears in medical texts, and this may be part of the reason why the hypothesis took root in neurology. 15 Apart from ensuring approval from one's peers today and providing intellectual 'payment for use of the material' 2 in the future, the choice of reference can be manipulated intentionally in other and sometimes nefarious ways to serve the writer and his cause. Thus a writer may think it prudent to pepper his work with references that will gratify a colleague, the departmental head, a possible reviewer, or the editor ('hat-tipping citations'). 19 Excessive self-citation is a variant. Biases of this kind can be enhanced by the interventions of editors and reviewers: reviewers may suggest that a paper of their own deserves citation, and editors may propose inclusion of references from their journal-with an eye to citation index and impact factor. 20 A writer too can influence the reader as to the relative importance of a particular reference. Some review articles include a weighting system which, like restaurant guides, append bullet or similar marks to denote degrees of approbation.
INAPPROPRIATE, UNACCEPTABLE AND UNFORTUNATE USES OF REFERENCES
As well as representing the building blocks whereby the author's work is incorporated into the citadel of knowledge, references are the building blocks of others and are at risk of being mislaid or mishandled. The vast corpus of scientific writings now available has paradoxically increased the risk that a key paper will be overlooked. Mendel's genetic studies were said to have been ignored for 35 years. 21 This is wrong, 22 but might his observations have been lost for ever had they first appeared in Verhandlungen des naturforschenden Vereines in Bru¨nn 23 today?
Failure to cite a relevant reference may be deliberateperhaps because of personal animosity or intraprofessional feuding. 19 Sometimes it may also be expedient to suppress an opposing viewpoint. 24 Conversely, references may be fabricated in an allegedly fraudulent manner. For example, Burt claimed he had previously published certain results of studies on twins' IQs, but no trace of these publications has been found. 25 Writers of scientific texts often write for a comparatively select readership that comprises their peers. Those 'in the know' will appreciate the undercurrents and spot what is being promoted and what is being ignored. Others have to accept the text at face value.
Certain references become irretrievable since they do not appear on databases. A paper that has great local impact in a small national journal not listed on electronic databases may fall by the wayside simply for that reason. If the language is other than English, the risk of neglect is vastly higher. Such lack of citation weakens the validity of the scientific record 26 and meta-analyses are particularly vulnerable to these biases. 27 In reviews, too, where systematic literature searches might be expected, there is citation bias related to the author's discipline and country of residence; 28 and the global dominance of US publications has long been apparent. 1 
SCIENTIFIC REFERENCES IN THE WIDER WORLD
The discussion so far has largely concerned the reference as a constituent of the scientific process itself. But there are wider issues too. For example, in the competitive fields of commerce and publicity, references are the means of providing date-stamped proof of publication in the race for priority. Another aspect is the counting of citations to evaluate the performance of a scientist, a department or a journal. Today citation indices are the currency by which scientific output is weighed, grants are awarded or withheld, and first-rank researchers are identified. 22 Not surprisingly, therefore, their susceptibility to manipulation and conversion to ulterior purposes 19 is all too evident. And references can persist or disappear inappropriately. At one end of the spectrum is the reference that for some reason is withdrawn but continues to be cited. 29 At the other end is the attempt to de-publish work that has already appeared, as occurred with the controversial paper on genetic markers in Palestinians and Jews. 30 
CONCLUSION
Whether the creation of a master mason, jerry-builder or crook, references have for centuries buttressed and underpinned the construction of ascending tiers of the scientific edifice and all that radiates from it. Having originated as devices to communicate, attribute, prioritize and protect, references have also revealed such human frailties as laziness, jealousy, self-aggrandisement and dishonesty. References deserve critical scrutiny because they can be put to covert as well as overt uses by individuals, organizations and the State.
